ILLUSTRATIONS
The purpose of this investigation was to obtain supplementary data for interpretation of the complex structural and compositional character of the Precambrian basement and the overlying Paleozoic sediments as inferred from aeromagnetic data. The present survey was centered on a prominent magnetic anomaly near the town of Randalia. An outcropping of massive, reniform barite approximately eight miles (13 km) north of Randalia was included in the survey area because of the potential for structural control of mineralization.
Location of Study Area
The study area is located in northeast Iowa and includes most of central and western Fayette County ( fig. 1 ). This is an area of approximately 220 squaremiles (570 km2) and is bounded between lat. 42°45' and 43°01'N, and long. 91°42' and 92°04'W.
Previous Work
Between May 8 and May 22, 1966 , an airborne magnetometer survey was flown for the Iowa Geological Survey by Aero Service Corporation of Philadelphia, Pennsylvania. Results of this survey revealed a magnetic anomaly roughly 10 miles (16 km) in diameter with an amplitude of 3,300 gammas near the town of Randalia. Depth estimates indicated the source to be about 2,400 feet (730 m) below the surface and therefore probably within the Precambrian basement complex which is believed to occur at (0.4 km) . 0-250 feet (76.2 m) and averaging about 100 feet (30.5 m) . The topography generally islevel to gently undulating. The T.93 N.
The regional magnetic pattern shows a band of intense and high frequency anomalies about 25 miles (40 km) in width trending NNW-SSE from northeastern Howard County to north-central Buchanan County with the Randalia magnetic anomaly lying near the center. This band is interpreted as a "vast trough of lavas and interdigitated clastic rock bounded and controlledby a series of profound longitudinal faults" (Aero Service Corp.). This is in general agreement with gravity interpretations over the Midcontinent Gravity High, the axis of which lies some 75 miles (120 km) west of Randalia. Aero Service Corporation further inferred that regional magnetic highs are expressions of mafic lavas of Middle and Upper Keweenawan age, and areas of reduced intensity reflect accumula tions of clastic sediments of a similar age, some of which may be metamor phosed. Linearity, persistence, and abruptness of magnetic gradients are suggestive of major basement faulting. The Randalia anomaly is interpreted as one of a series of intrusive bodies that ascended along the northwest boundary of what may be a zone of imbricated faulting or shearing from Waterloo in Black Hawk County to Wadena in Fayette County. In support of this inference are two magnetic salients suggestive of dikes that extend from the main body in a northwesterly direction (pi. IV).

GEOLOGY Bedrock throughout the study area is covered by a veneer of Kansan drift ranging in thickness from
T.92 N.
T.9I N.
[Ogp | Galena and Decorah-Platteville Formation Figure 3 .
GRAVITY SURVEY
Gravimetric surveying is one of several geophysical techniques used to assist in the interpretation of subsurface geological phenomena. Many times these investigations reveal sites of mineralization or geologic structures with an economic potential. Differences in the acceleration of gravity are measured with a gravimeter at selected points on the earth's surface and the resulting data is used to generate maps showing lateral variation of gravitational intensity. A gravimeter is an extremely sensitive weighing device capable of detecting differences in gravitational attraction to approximatelyone part in ten million. The unit of measurement is the milligal (mgal) (1/1,000 gal) and is equal to an acceleration of 0.001 centimeter per second per second.
Field Operations and Techniques
Gravity base station IGS #33 (absolute value 980,377.610 mgals), estab lished at the Clermont Municipal Airport (Hase et al., 1969) , was selected as the reference station. Six primary base stations were established around the periphery of the survey area, such that no network station would be more than 10 miles from a primary base station. Observation stations were located at one-mile (1.6093 km) intervals (usually at section corners) and carefully noted to facilitate inoccupation. Where road intersections were not present, distances were measured by automobile odometer, or section line fences were used, to position stations. As 7-1/2 minute topographic coverage was unavailable, a Fayette County Highway and Transportation Map was used as a base map. A total of 1,356 instrument readings were taken at 237 stations. Base stations and stations 1 through 206 were observed during the period between October 1 and October 25, 1968, using a LaCoste-RombergModel G Geodetic Gravity Meter (no. 59 ). This instrument can be read to an accuracy of about ±..005 milligals and has a drift rate of less than one milligal per month. Stations 207 through 240 were observed on October 9-10, 1969, using a Worden Gravimeter (no. 751). This instrument can be read to an accuracy of about ±.02 milligals.
The LaCoste-Romberg instrument was repeatedly read at individual stations until three consecutive readings differing by less than 0.004 milligals were obtained. Similarly, the Worden Gravimeter was read until two consecutive readings differing by less than 0.2 scale divisions (.02 mgals) were obtained. An average of these consecutive readings at individual stations was taken as the value of the dial reading in subsequent computations.
Loop traverses generally consisted of 15 to 20 station occupations (see appendix) and were closed on base stations in an average time lapse of 4-1/2 hours. Values obtainedfrom Loop no. 10 may, in part, be suspect as it was closed after a longer than normal time lapse while the instrument was affected bymicroseisms that probably originated from an earthquake in the New Guinea area (measured seven on Richter scale, Univ. of Cal. at Berkeley, October 23, 1968) .
Vertical Control
Vertical control was barometrically determined to an accuracy of ±4 feet (1.2 m) using a Paulin Microaltimeter, Model M-1, calibrated to intervals of one foot. In several instances, elevation profiles along major roads were available and barometric determinations were adjusted accordingly.
Data Redaction
Data reduction was accomplished using a modified computer program designed by Army Map Service for use on the Univac 1108 (Geodetic Memorandum No. 1617 , 1967 . The program (GRAVAS) was written in Fortran IV to reduce LaCoste-Romberg gravity observations to corrected observed gravity, free-air anomaly and Bouguer anomaly values. The program wasmodifiedfor use on the IBM-360-65 computer and to accept data from the Worden Gravimeter. Correction values were computed using mean sea level as a datum plane and 2.67 g/cm3 as the estimated density of crustal strata. Gravity data were also subjected to polynomial trend analysis through the sixth degree surface.
Presentation of Data
The Bouguer gravity map (pi. I) depicts lateral variation of gravitational intensity by comparing corrected observed values to theoretical values. Residual maps (pis. II & III) were generated by a mathematical process that progressively removes regional effects from Bouguer values. In essence, these maps only accentuate features that are present on the Bouguer map. The Aeromagnetic Map-Geophysical Inter pretation of Basement Complex (pi. IV) is included for comparative purposes. 
Precision of Data
The major source of error in this survey is expected to be vertical control. Barometrically determined elevations are considered accurate to within ±4 feet (1.2 m). Errors of this magnitude introduce a gravity error of 0.38 milligal. Because two or more elevation determinations were averaged for each observation station, a more realistic value of possible gravity error is 0.2 milligal.
Previous experience in determining latitude and longitude from county highway and transportation maps has shown that locations may be in error by as much as 0.2 minute. An error of this magnitude produces a gravity discrepancy of about 0.02 milligals.
An undeterminable error may be present in the Bouguer correction due to variations in crustal density between the observation station and the reference datum (mean sea level).Glacial deposits probably present about a 0.5 g/cm3 density contrast with the underlying bedrock and therefore constitute a source for a possible error up to 1.5 milligals.
INTERPRETATION
Interpretation of gravity data is ambiguous because a variety of mass distribution models can be postulated to fit the observed data. Consequently, it is essential that one examine and compare as much additional information concerning the survey area as possible in order to make a reasonable interpretation. Woolard (1962) , in discussing the gravity field of the central United States, concluded "... the key to understanding gravity relations in the midcontinent area appears to be a knowledge of the composition of the crystalline basement. The geologic parameters which can be most effectively related to this are: a) knowledge of the Precambrian structural trends, b) sampling of the basement to determine its composition, and c) consideration of the type and extent of post-Cambrian igneous activity in the area".
Investigations in Illinois (McGinnis, 1966) indicate gravity values are, in part, related to basin formation on a regional and possibly a local scale through isostatic adjustment of fault-bound blocks of the Precambrian crystalline complex. In this respect, higher density blocks sink relative to lighter blocks and in the process accumulate additional mass from the influx of sediments. Thus gravity "highs" would tend to occur over structural "lows" and conversely. This inverse relationship of gravity to regionalstructure has been pointed out by Henderson and Zietz (1958) in relation to the Cincinnati and Kankakee Arches, by Hinze (1963) jn relation to the Michigan Basin, and by Wollard (1962) in referring to the Illinois Basin. This correlation is not apparent in Iowa on a regional scale, but may be valid for local features as discussed later in this section.
Of particular interest is the proposed relationship of Precambrian(?) feldspathic sandstones and Keweenawan mafic lavas. Thiel (1956) , working along the Midcontinent Gravity High in northern Minnesota, correlated gravity "highs" with Keweenawan volcanics and gabbro, and gravity "lows" with feldspathic sandstones deposited in fault-controlled marginal basins. Presuming the association to exist farther south, Coons, Woolard, and Hershey (1967) proposed up to 16,000 feet (4877 m) of clastic sediments in marginal fault basins bordering the Midcontinent Gravity High in Iowa where gravity contrasts approach 160 mgals. As mentionedearlier, aeromagneticdata revealed what may be a similar, but subdued, occurrence of mafic flows trending NNW-SSE through north eastern Iowain a band approximately 25 miles (40 km) widethat includes thesubject areaof thisreport. Regional gravity expression of this feature, however, is very weak and poorly defined in comparison to the Midcontinent Gravity High (Woolard & Mack, 1953 Crystalline rock types within the survey area, as interpreted from aeromagnetic data, range in composition from basic to acidic. The magnetic interpretation is based on the assumption that basic rocks are more likely to contain magnetic minerals (chiefly magnetite) than acidic rocks. Similarly, basic rocks generally are more dense than acidic types and therefore exert a greater force of gravitational attaction. The apparent correlation can, of course, be masked and altered by a variety of influencing factors. As very large volumes of igneous and metamorphic rocks of different densities can be brought into juxtaposition through faulting and intrusion, it is reasonable to assume that the basement complex has a profound effect on gravitational variation. Linearity of gravimetric and magnetic data within the study area is interpreted as evidence of basement faulting. Several areas differing in geophysical expression are thus interpreted as large fault blocks. Relative movement of these proposed fault blocks probably is related, in part, to attaining a state of isostatic equilibrium. To examine the area in terms of isostatic equilibrium, it is necessary to establish the zero free-air anomaly. As ele vations are reasonably consistent and average about 1,175 feet (358 m) throughout the study area, the zero free-air anomaly contour line is approximated by the -40 milligal contour line of the Bouguer gravity map (pi. I). Areas having lower values therefore have a tendency to rise isostatically and conversely. Fayette County and much of northeastern Iowa have Bouguer values averaging approximately -25 milligals (Woolard, et al., 1953) . This agrees well with the previously noted inverse relationship between gravity and regional structure. Areas exhibiting low gravity values might represent local graben structures. Values lower than the zero free-air value may derive from graben structures that have been carried down with regional subsidence. Interpretation of gravity features is facilitated by assuming causative bodies to be simple geometric forms which would produce gravity config urations most similar to those actually generated by the observed data. Maximum depth to these proposed bodies can be estimated by simple mathematical formulas. In general, a deeply buried source produces a gravity profile of lower intensity than one which is nearer the surface. Faults usually are inferred from breaks in the trend of isogals and from linear features with high gradients.
The Bouguer map (pi. I) depicts lateral variations of gravitational intensity and ultimately variations in rock density throughout the study area. Specific locations on all maps are referenced to the letter-number grid system shown on each map. 
A prominent feature of the Bouguer map is the gravity-low
SUMMARY AND CONCLUSIONS
Gravity data aid in the interpretation of the subsurface geology in the area of the Randalia magnetic anomaly. Extant well data provide only limited information concerning such important parameters as thickness of glacial deposits, rock density, local structure, and depth and composition of the Precambrian basement complex.
In general, gravity data exhibit good linearity and an absence of tight closures. These characteristics are presumed to derive primarily from compositional variations and structural features within lower Cambrian and/or Precambrian rocks. Linear elements are interpreted as faults. These characteristically separate areas with different magnetic and/or gravimetric expression. Apparent disagreement between magnetic and gravity data may be related to clastic deposits in grabens similar to those proposed on the Midcontinent Gravity High.
Features most interesting in terms of economic potential include the gravity highs at K-13 and D-7. Both of these anomalies exhibit a high magnetic susceptibility and consequently a greater probability of containing significant deposits of magnetic ores (chiefly magnetite). Proposed faults in proximity to these features also warrant closer examination as potential sites of mineralization.
Two outcroppings of barite are present along the upper reaches of Turner Creek near the northern edge of the study area (Koch, 1976; manuscript in preparation) . The mineral occurs in the Wapsipinicon formation (middle Devonian) as massive reniform barite up to 1.5 feet (.46 m) thick in collapse-related(?) openings, as fracture fillings in limestone micrite, and as radially divergent crystals intergrown with calcite within a limestone breccia. Barite might have precipitated from low-temperature solutions of magmatic origin related to the Randalia magnetic anomaly or associated features as delineated by gravity data. •Magnetic (gammos) 9 980322.916 -1.609 -43.237 -9.00 -6.09 -3.67 -1.02 -0.17 0.08 137 42 52.6 92 1.3 365.2 980323.705 -1.539 -42.416 -8.49 -5.62 -3.50 -1.06 -0.09 -0.18 138 42 51.7 92 1.3 355.1 980326.686 -0.312 -40.063 -6.42 -3.74 -2.06 -0.13 
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